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[mm*,] wfflm 

m*mi] &t<7) (a) x»± (b) frbi&zifc^mmm^o 

(a) to 1 1 or ^ / wj^^^^ ^ 

(b) Tzsmmm (a) ^^•ci^L<{i»7^t^ 

mure 2] n*pgi Kmrn^m^m^m^mm^t-r^, m^m 
[m^me] (a) xi$ (b) frbm&m^x&mmj-vmitto 

(a) @B^J^2<^&@fi^£>J&£DNA 

(b) mm^i<vT<;mmw*bmz>*>^?m, ximT^ymmm^^ 
t stmt %> m&fr h$L%>, ^.mm^<om^ i^hi- & ii^wfto 

[0 0 0 1] 
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[0 0 0 2] 

mittom&ZMW-t ztztbizg? < OffWfetLti^ (Endocr Rev 15 : 72 
5-751 (1994); Mol Cell Endocrinol 163: 61-66 (2000); Endocrinology 142: 
2184-2193 (2001); Trends Endocrinol Metab 13: 1 69-173 (2002); Biol Repr 
od 67: 900-910 (2002)) 0 

«t *)St#£tL&#< <DW&<7)Mitt*filfcLtz (Biochem Biophys Res Commun 2 
30: 518-523 (1997); J Biol Chem 275: 22512-22519 (2000); Biol Reprod 64: 
1315-1319 (2001); Biol Reprod 66: 1813-1819 (2002); Sekiguchi T et. al. 
, Transcriptional regulation of epiregulin gene in the rat ovary. Endocr 
inology in press. ) c ^tKhn \£>mWK& *) y y h OJ^+teSI < 
^SffS.O^^PftOH^^Sia^Lx GIOT-l (gonadotropin- inducible ovari 
an transcription factor-1) bfir&Ltz (*4Mfcfcfltl) o 3fev»T?> $m%h 
liGIOT-l 0£S^ltt$lf I £ ^ -f & £ *6 Wit:i3 v> T GI0T-1 ffiSlflUB 
Sr^«a*ra56 , t*tt*«:tfV^ ^ttOWftfttflbH^TIFl^ (transcript io 
nal intermediary factor 1£. Proc Natl Acad Sci USA 93: 1422-1426 (2001) 
; Mol Cell Biol 18: 5880-5887 (1998); Genes Dev 15: 3023-3038 (2001)) t 
^^lit&S-f-RIC (rat homologs of human I-mfa domain containing protein, 
J Biol Chem 275: 4848-4857 (2000)) ^GI0T-1 fcffiSflUB&arT £ t L 

[0 0 0 3] 

&M®&*lZ&&'fZ> i fc**ftie> tLTv^lg^H^fc LTAd4BP/SF-l i:DAX-l 
(IM*M s SnR2-4) o Ad4BP/SF-ll±, *T-n^f Kg&g£fit. StARXliGI 
OT-lkiffc^tr^T-n^ Kj£&£l38jfrf&^< OJtfe^SrPMf LTS 6 £fcE3& 
j£*O&fci'X^A<0f&Wfc*iV»T, Ad4BP/SF-mfi^&^£?l*CTV>£o DA 
X-l&Ad4BP/SF-10$1i&fc*Stfc-r& i Hi 0 fwftio|&tt:|54 L-Cv>£ e 
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[0 0 0 4] 

m^nxM. 1 1 

Mol Endocrinol 15: 1693-1705 (2001) 

Endocr Rev 18: 361-377 (1997) 

Recent Prog Horm Res 51: 241-260 (1996) 

[2M#tram4] 

Mol Endocrinol 10: 1261-1272 (1996) 
[0 0 0 5] 

mwtmvk b-f& mm] 
#4>^m^^#j*^tTv^t#£p>tt^>ifm^¥HTGcx-i^«i-^>o 

[0 0 0 6] 

mm * m&t & tz *e> <d 
r> 77h mmmzwmmcVM? 4 y HMG-box 4 

ffmst^GCX-l (agranulosa cell HMG-box protein-1. WM^2) Irflt 

> Gcx-io«7tt^*^b, Gcx-io^mm> #^^m^fe^^>^#j*^i- 

m^*3V^T<7)^m LTV^ £ t £ jiffi U m^GCX-lgfi^l*!^^ LX^ 
[0 0 0 7] 
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BP*^ *ISWt±, &T?> (a) XJ± (b) frbfo&im-fcmm^Jb&o 

(a) E^#^10T$y&E8Jj&*kJ&* 

(b) rsswsm (a) i:^-ci^L<iiss:*o7^ii^ sm^t 

[0 0 0 8] 
[0 0 0 9] 
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lo 0 1 0] 

EK> #f&95li> JTF«> (a) Xi± (b) ^J&&S£¥S1*Ml;H?- (GCX-1) 

(a) IB^J#^2 0*&^@B^«c>$;&DNA 

(b) @e^j#^i<^7^mia^j^j&&*>^^ xi±mr ^ ymiE^ij^^ 

[0 0 11] 

t fc> £MV> h ADNA&5fri£ U GCX-lo^@S^J KmW$> & 
[0 0 1 2] 

#3£BJ^fi> JfPm^^MLTHmtrv^ifmil^GCX-l^v^ h^lP 
m^m^cDNA^^^^V-^ib^lt/i (l£«!!l) o GCX-lSfST-t*. BE 

-otljlj (Trends Genet 10: 94-100 (1994); Trends Biochem Sci 26: 163-1 
74 (2001))> #<<^HMG-box^rg6te> ^M^^M^^M., Mx.{frRNA^¥ 
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iHtffH^i LTCOUBF (Science 241: 1192-1197 (1988); Nature 344 : 830-836 
(1990)) ^ &ifcfcK'j&$M.<DW& t LTOSRY (Nature 346: 240-244 (1990); Nat 
ure 346: 245-250 (1990)) „ TMJ&frftmffiR^ £ LTOTCF (Nature 374 : 70- 
74 (1995)) tTOl (Nature Imnmol 3: 272-280 (2002)) ^^lf^i?ri 
Ctv^C t^^ttTV^o &&«<OHMG-box^M&^il£¥P»® 

£ (Science 1999 285: 248-251 (1999); J Exp Med 1 92: 565-570 (2000); Na 
ture 418: 191-195 (2002)) 0 flDx-T. HMG-boxSS^O^T-n-f K*/U*> 

^m^tKBi^ m^mmm^tLx^mir^ct^m^^fix^tz (m 0 i ceii 

Biol 18 : 4471-4487 (1998); Steroids 64: 576-586 (1999)) 0 ^<Dtz^b\Z^ H 

MG-box^e &£.m - ^n^mi^mm < t -c v** ^ * 0 

[0 0 13] 

HMG-box^- 7 DNA^^^HJ: 2 IfK^Ht <b *l 

&<> SRYXiiTCFO J: d & 1 ^^^^fi-etfbO^Kj^T-Ji^^^DNASe^J^ 

Ett^o hmgbi, \jEF%£<Dm<Dmzmm-rz>^&te. zmmmim&mzm 

ii-etimJi^HMG-box^e^-y'^^rLTV^ (Mol Endocrinol 10: 1261-1272 (1 
996); Trends Genet 10: 94-100 (1994)) 0 

GCX-l(i#^0 * -/OHMG-boxMSO X KHSOHMG-box^- 7 L^3#£ & 
v^ s (H»J1) ^ GCX-ltf)HMG-boxl*!OT^ ##Mft> ? -f roHMG- 

boxSfi (Trends Genet 10 : 94- 100 (1994); Trends Biochem Sci 26: 163-174 

(2ooD) <DW,mti&^tf^i£fj:mQmz7FLx&y), ##n$* 4 -f<Dm& t& 

[0 0 14] 

(nL-mmtTU-Tmfo-tkmmtoximLx^z t^^htiz mm 

M2) o ^lw^H^T'ab^Ad4BP/SF-l^DAX-l(i^-rn-f K^^^tM 
^E^W^^-e*^, GCX-lfciimL/iitfe^^^-V^^i- (Endocr 
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Rev 18: 361-377 (1997) ; Recent Prog Horm Res 51 : 241-260 (1996) ; Mol En 
docrinol 10: 1261-1272 (1996)) o Ltf*U itLfcOflHSs?"*** GGX-1*^<I& 

«t4"*"Cfc$aj&*L-CV»fcV\, — ^ P450Tnv^--lf (Endocr Rev 15 : 342-355 
(1994)) t imi7p-K Kn + yXfD/f KBWc*«**3- FfM-fciHK?- ( 
Mol Cell Endocrinol 171: 71-76 (2001); Endocr Rev 18: 281-305 (1997)) l± 

auv^v>, **Lflfc^ GCX-l{im*T^-TS#-^mmv^-rAtw*5V^r 

[0 0 15] 

in sit\M&mftKX OGCX-KDst^l&mii^xn-f FS£M:rt 5 Wi^#K 
3) o fit, GCX-10itfST-^«0^ -r eM Fg&iBUi^fc&BflW&XW: 

fc>tix^z> o m&mmm * k£ t rf f h n tr > k x o gcx-i o^sa* & ^ 

[0 0 16] 

GCX-IO ^->^n7fr/ ^«l*f X 0 . GCX-lii^m^{;3:J^m?>3S 
*> x asfe-bONLS*^ - "7 (iGCX-l^^|*I^M fc&gg-C* & £ i: #93 bfrtft^tz 

tte>^T*-^ttGcx- 1 tt^maafc^-cie^fiHt^H^fc t«n^i:^ 

«Uv»4o GCX-l^Stfrfb 4 >4rN5fdft3&»t>25-63«0^*BlO«|5f£t?2b* 
;i:^U 0 GCX-1 t±3c* -fe U > . ynv^ >j v ^5S3fe* f &**«Kfi: & # L 
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^ tj:$aM#} i £&M-X& l &VC ; £^-~7 (Genes Dev 12: 3357-3368 (1998); Cell 
108 : 465-474 (2002); Endocrinology 143 : 2461-2465 (2002)) LTV>& 

OffiSfPffl K^Xh ZZttmbtiX^Zo U 3£9I# teGCX-lff^t 

^£*6KteGCX-li£14fl; Vj* 4 ><D£im m^^Xh^ KM^ft^tfiiWi t 

[0 0 17] 

(se?ij#^2) RiratfgiHS* (batch- 1) 

o 

tut, *tu±±&mB.<ofemm t%&o 

[0 0 18] 

mmmi 
mm mi 

L/io rtftflO.lml^^^f-^^^^^^ > (Sigma Chemical Co., St. 

Louis, M0) 2mg^nx., lBlEK 4BH*2!®-r& £ t X Q 9&MmtiOKM&*>1* 
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inl^®t0.1%BSA^^int^Ham F-12:Dulbecco<7)jl^iEEagle^ (1:1, V:V) 
[0 0 19] 

ECH Laboratories, Inc. (Palo Alto, CA) ^?>1AU^^W; 0 

nnwi^Mte. mzLtzvmimm.%<vife*WKV£-?xnmLtzo mmwm& 

v^r- AVfzttXDm,'*? *--C&£pGBKT7^ * -teS^ft^GAU DBDM^S 
*f&mi"^o mm^vX^ K^fe^pGBKT7-GI0T-l^^^--{^tfrlB^L/c^ 
(##^f 1) KJ: DffcftLfco WLiQAcfcafcfcfc Lfcl»»W3We»ft (Bi 
otechniques 24: 596-600 (1998) #M) £ffiv*T. i<D^7^5 KK£*H 
H109«*^K^m$-*^ o PKm^ ^ 'J -i>^fcJ6H9 9 MB&R 
^^«b7 p 7X^ KcDNA^ -i "7*3 V — $r> (Biol Reprod 64: 1315-1319 (2 
001) #180 Clot, ffcSLfco pGBKr7-GI0T-l*Wr^^«?r^'1'^9 1 ;-^ 

u~>&;*.? t;-r:y^U 7^HIS3+/ADE2 + /MEL1 + R§14* n->£&fc 0 B 
ig Dye 9 — ^ % — 9 — FS^ -f ^ -yfh 3100 Genet ic Analyzer (Appl i 

ed Biosystems Japan) ^m^X% 9 V**f- YWfiWffi Srtf v\ #:v^GenBank D 

BEftjo»e«r3-Kfl:*r&«fi5? (^tt i) t^»u£&^rL^ ^3 

pACT2-GCX-li:^#it^tt, HMG-box^e^— "7 *^1r2>l2l9-bp*&tf ~? 
7^5 KfcJMILfco HK^#r£?T^*:*M^ 758-bp EcoRI/BamHIifM- (nt-160 
7597) SrpBluescript II SK (+) (Stratagene, La Jolla, CA) OEcoR 
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I/Bamm^^-r^n-^^^U %h fltzzfy^ ^ K £rpBS-GCX-l t L 

o 

[0 0 2 0] 

A-"7r-vcDNA7-f 79 V-<£#S£t^@E^JGCX-l cDNA^^n-^y 
^£ffofco TRIzolt^^ (Invitrogen, Groningen, Netherlands) 
7 vFSH (National Hormone and Pituitary Distribution Program, Bethesda, 
MD) 30ng/ml£3B#ra#kfiL-C. m*ZmMmfrb£WAZftWk Ltz a oligotex dT-3 
0 super (Roche Molecular Biochemicals, Indianapolis, IN) £ffiv>Tpoly(A) 
+-RNA^^L7t 0 oligo-dT£7"9 t U cDNA^v^T" A t Superscript 

II (Invitrogen) *m^X15/x g^)poly(A)+-RNA^^cDNA*^ Lfco EcoRI/No 
tI7^7*-£r:^§lcDNA&c^£-£. Mvi£T4* 01 ; * ? V*?- K^ft-b*i:i 

*) #B*ft L fc 0 -e^cDNA^ A ZAP Express V 7 - ' 5>T - A (Stratagene) 

Gigapack III gold (Stratagene) £JBv>Tin vitro-C^-f& £ t K X 

»K cDNA^-f^U-fcfj^L/Co ^<Z>cDM7^77U-mxi0 7 «O$?3ZL 

GCX-HC^f&i-^^IE^jcDNA^^-r & fcafrK, 9 -f ^7 'J - SrBcaBest DNA^ 
ffli.* v \ (S'M Or * 7*4 iJ frX) X «J *LfcpBS-GTX-ltf)758-bp « -32p 

dCTP^mEcoRI/BamHIIffit *fflv>T^ * V ^ L/£o *?J60, 000®<7>cDNA* n 

[0 0 2 1] 

Hb-f^^^cDNA^n-v^^i-^^^tc, i£gt*n-> 

(@5^j#^-2) o cio^*ie^j^f>T<7mia^J (@b^ij#^d zntzo 

m 1 H^-r <t 1 ^<7)^a(i^64 I ^^l'0<7)HMG-box^e^— 7 (IE^J#-t 
1 W7$ ymie^J<^205-272fi) *tUv^ 0 H93#£>fcJ:-e-*t£G 
CX-1 (granulosa cell HMG-box protein-1) tPf^o ^OSfiiiHMG-box^N;^ 
fcUB^NLS (nuclear localization signal) ffi.*^- 7 (SB^lJ#-^ 107^ 
M@S?iJ<7>180-199&) fc*/r * i; (KyO*^- 1©7^ m@E?lJtf>124 
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-mm , ^DT/n^it (rnim-%ie>T5.smmm<vm-mm > »; 

v vK5#^r«5f£ 1<DT < y mK^J 0 180-199&) *^*3flO^^ 

[0 0 2 2] 

21B»Olt9y h£PMSG («SKH«^#1±) 30IUXfihCG (H#*fcS;&tfc) 5 
0cT«5, TS#, /MB, HMU fffiSU B«> IMF. IffWU =FgRXF9m) 

53*81 U ^"-fnvj^ (Biodyne, ICN Biomedicals, Inc., Glen Cove, NY) tc^ 
U \NMttfc£t)&m£&-£itfZo MWt&tm&Zft itz&K, ExpressHyb/W 
7V (CLONTECH) 4rfflv^ c BEKiB&L£pBS-GCX-10758-bp 

SScM^M!tEcoRI/BamHI®fM-X{±7^ MJSF-2 (JiMJStH^) 01.4-kbp «- 32 P 

aft#*e>»fe^n b3-;vi:totHil^o 7*n ? h &FUJIXI& 
ffcfc (W±¥*^^;VA) Clgt/Zo Hl^-^^FUJK BAS-2000Hft^#^e 
Srfflv^-ctfetHL/So RT-PCR«rffdfe*^> 5,«g<0£RNA£i£«£¥U RJoS^Sl 

(1/100) *PCRRJ6*Cttffltfeo T^-f^-h LT5' -CCCAATGAGCCACAGA 
AGCCA-3' (5' -y^^-v-Int 589/609, BE?U#-^ 3 ) 5' -GGAAAGCCTGCAGGTCG 
GAG-3' (3' -7^-f^-:nt 936/955, SS^J#^4 ) £ffiv>fc 0 RR&fttLX 
, FastStart Taq DNA Polymerase (Roche) fcffiv*T2G#H94'C-Cgetk 3O#H05 
5Tc*ct--/I'U 45#P^72 < C-e#m-f^)^*30Ill^fo7^o i.5%r^rn-^y 
/I'Ji^P^&lO^ 1 U ^-tr^b^v^A (EtBr) ^-fetci^flT 

MLfco -e-OJg**BI2H^'to 

[0 0 2 3] 

GCX-l5t^O^(i. *PUflc~ra (hypothalamus), T^ffc (pituitary). *&(t 
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estisK ^(uterus)^.W^(ovary)^fc*<7)> <E>R&5££ frfzffiMtpK&^Xlfe 
mztltzo GCX-lcoMtiiltt'f ^H^o Mm (adrenal) tffim ( 
T*-*f±7FLTv>&v>) ^-efi^m^^tL^^o/co iOifctt, GCX-lfcfcfc 

[0 0 2 4] 

in situji!£ii;K£ J9J5PI^WO#^T^GCX-10^5atcov^Til-</io 
T >^-fe T'n - -7Vm.<r>1z*> EcoRIfc i ») it^b $ tt/cpBS-GCX-1 £ in 
vitro-CT3 RNA^V ^ (Roche) 4: a -35$ CIPfc J: «9^t/c 0 T7RNA^^ 

fe* (Roche) «-35s CTP^ffl^TBaniHI^ilpBS-GCX-l^fb-bV^^n- 

o 12~14/zm^l?$<7)^jn-*^U^^^^ ht«U in situSi^fcaMCAPS 

mi, r-bf-MfcLfco sss^ftcRNA^n-yh^M-a-Jieor-ee^F^^fv^ 

fr^br/yxVy- X*m& L ^ NTBSfU b#J (Eastman Kodak Co. , Rochest 
er, NY) £fflV>T*- h 7 7$M?f^T -otz 0 
[0 0 2 5] 

y hc7)3Pm£MffiU GCX-loSSs^mr^^-feVXilcRNA^n-yii^^^ 

n&tfDm&mMnmz&ir&mfrKmft Ltz&m<7)wmxi>mmz*itz 0 m s 
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[0 0 2 6] 

iiii 

Gcx-i & fcvffc &fpm l t , mm*<Dftm&Gci-im&*mmLtzo 

NH2-SLLHLGDHEAGYHSLC-C02H^-/^ KSB^iJ (I2^J#-t 1©T^ m.W>n<7>39-54 
&) £ffiv\ lgGi»Mlc«J: ^GCX-l^W^^^^^n-^^jfiLm^^tfc 
o £*£#f£5ml * £5 X lOfofeHJfe £ ^-fr 60mm v -Y - l^-C&t* ;V-=E > 

^T-vumm^mL, »^^i/-^-^^ti^ mmmm^MM (pb 

S) 10ml-e^t7^o #^tt7tm^lml^PBSf KBML, ^ v ^ V 7*1*3 
4°CT-ei500X g> 103»n«>X'fr££ W&VcLtZo (Nucleic Ac 

id Res 17: 6419 (1989)) Kvt^x^ mmmm.<omm&&m*vm\.tz 0 mm 

mmy>)*600fx KD^mMWik (10mM HEPES, pH7.9 ; lOmM KC1 ; ImM EDTA ; 0.5m 
M EGTA ; ImM DTT ; Rt/0. 5mM PMSF) * £ ? h feSi" %>Zt1,Z£1)U 

mmLtzo fflmZl5frfflfo<V±.-eB1&mt, *<D&, Nonidet P-40 10%i£ 37.5 
pl&tox., lQ®fflm<fflfcLtz 0 H<b^:^^- Y^AX^TX^m, 17000 

/£ 10*?fr««?fcC (20mM HEPES, pH7. 9 ; 0.4M NaCl ; ImM EDTA ; ImM EGTA ; ImM 

dtt ; Rmm pmsf) *KnmnL, mm*MWL-&±x>4vi5%'m i ik<m.w.L?z 

o -e^m^*4°CT-ei5^17000X g -e5t^b^ &biifz±.m*fc%'mtLX 
m&frtit^&m Ltz 0 GFP-GCX-lM-a-Se : S:%mt-CV^HepG2»^'b»t^ 
Ittffit^I^D^n ha-;n:totMt/to miC^&tB^ (^-lOO^g) 
*mx;^T-ei0%T^ U )VT A ;v±"CSDS-PAGE^ I ^WMMM^'ir^tzo 
gfi&Immobilon-P— h n-t;vn-^I (Millipore Co., Bedford, MA) <Djf^ 
m^tmUZZ lommmt. Z^fMffiWL (PBS-T[O.OOOl%<9Tween-20£^Pr1-&P 

Bs]4»ic5%o^^rA^;v^^j!jn) mu^xmm, ^.^^mmm* oigG^t; 

GCX-l#vfc (0.019 //g/ml) t4 y-f%> ^ b «9 7*n ? *>^=Hto 

7t 0 Jjg£PBS-T£JE^-C£fc?i-U ECL-Plus^^ 1- (Amercham Biosciences Co., P 
iscataway, NJ) ZM^X, *B67G<0»7F»fcfi£o Tft&S&teOGCI-lSe 

[0 0 2 7] 
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El 4 fc^o m*. Aii(XX-l##WtnUflL?t^^*^i'o pEGFP-C 
1E1-^X (lane 1) Xi±pEGFP-GCX-l (-61-473) #A (lane 2) HepG2*tt<7)$[ 
ttffi^fc^GCX-ljfiLyf (IgGfflM^tTo/i) CU-^x^^-^yn^ h$M*Hc>ft 
L/Co l^^GFP-GCX-lM^e^-t^^^^'VK^^^TV^o Bfi. 9 

frbmmn (lane 1) tm (lane 2) &tW£fEMU 1*5 C#ulfiLV# £ffiv*T -7.x 
^^-vyny hfMff'HTofco 1^0GCX-l#^^^> K^^^LTv^o 
HI 4 O A tc^-f- J: 9 * V * n - ;v#u#t±$&:£ftJ KGFP-GCX-l^fi (lane 2 

) $riit^o ftmRB&oGcx-m? v y (Dm^Lmmm^m^^ 040 

B. lane 2) W<*M£ffl$fr&^ M®^®^ (H14 0B, lane 1) "eti^ffi 

[0 0 2 8] 

gg*feff!l 5 

(£X-mW^fi-T?& t) , •7m®^&&HMG-box& 
;f LTV^dh^, GGX-l<7)^?S14^o^Tp-</io 

gcx-i^ e <DmMmtt&*tz7pw x^zztfrb, gcx-i g £ & 

pRL-CMV lng^5XGAL4-Elb/Luc^^;V;Vv"7xv--fe*V^~^-7 p v^^ KXtt 
pGL3-*^: KlOOng £HepG2HBJ& &c |WJ A L/c 0 12 5 KfBifc 

L/ciOpSG-GCX-1 (-61-473) ^ItMMXLfeo #ffcH-*fc»«>DN 
Afc-g-tr J: ? KGAL4 md<Dfr*§&^^ &pSG424*&&U,&$ 1 ^ffil)n Ltz 0 

-eo^m^HI 5 tw^fo GAL4 DBD-GCX-lBI^SeofiaiiV^-^-^^i 
9— *?iSttfc*£ <*15it$-£;fco GCX-l^X^ K0.1ng£?»t&fc, &25fg<Z) 
;Vy7x7-**iStt<7)fi^^U lngOT 0 -?*^ Kti^lOOf&OMS^jS^ L 
fco —7j, GAL4jg^BEyjSr^rt*^V#-^-r9^^ K£r 5 XGAL4-Elb/Luc<7> 
ftbVKm^&bs GCX-l^*^ K<^raNF^AtCJ:o"r^^{±B^tt^^o 

[0 0 2 9] 
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mmm6 

#CV*-CGCX-10*B£flH£ft V* 4 >^ov>Tp^/io GAL4 DBD-GCX-l&it ^ 
*%1r2>&m.V'77X5. K#i&tl£fFl£U pRL-CMV lng> 5 X GAU-Elb/Luc V *° 
-^-^7X5 K 100ng£ tfpSG-GCX-l#:fi&®^#lng &HepG2» £ |SI Bf^A 

111 6 J: n N3d»£> 25-6311 <£>T 5 ^ mB,&m<7>^&teGCI-l<Dm^ 

[0 0 3 0] 

SEQUENCE LISTING 
<110> Japan Science and Technology Corporation 
<120> im-fflMm* 
<130> PS03-1238 
<160> 4 

<170> Patentln version 3. 1 
<210> 1 
<211> 473 
<212> PRT 

<213> Rattus norvegicus 
<400> 1 

Met Ser Asp Gly Asn Pro Glu Leu Leu Ser Thr Ser Gin Thr Tyr Asn 

15 10 15 

Ser Gin Gly Glu Ser Asn Glu Asp Tyr Glu He Pro Pro He Thr Pro 

20 25 30 

Pro Asn Leu Pro Glu Pro Ser Leu Leu His Leu Gly Asp His Glu Ala 

35 40 45 

Gly Tyr His Ser Leu Cys His Gly Leu Ala Pro Asn Gly Leu Leu Pro 
50 55 60 
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Ala Tyr Ser Tyr Gin Ala Met Asp Leu Pro Ala He Met Val Ser Asn 
65 70 75 80 

Met Leu Ala Gin Asp Gly His Leu Leu Ser Gly Gin Leu Pro Thr He 

85 90 95 

Gin Glu Met Val His Ser Glu Val Ala Ala Tyr Asp Ser Gly Arg Pro 

100 105 110 

Gly Pro Leu Leu Gly Arg Pro Ala Met Leu Ala Ser His Met Ser Ala 

115 120 125 

Leu Ser Gin Ser Gin Leu He Ser Gin Met Gly Leu Arg Ser Gly He 

130 135 140 

Ala His Ser Ser Pro Ser Pro Pro Gly Ser Lys Ser Ala Thr Pro Ser 
145 150 155 160 

Pro Ser Ser Ser Thr Gin Glu Glu Glu Ser Asp Ala His Phe Lys He 

165 170 175 

Ser Gly Glu Lys Arg Pro Ser Thr Asp Pro Gly Lys Lys Ala Lys Asn 

180 185 190 

Pro Lys Lys Lys Lys Lys Lys Asp Pro Asn Glu Pro Gin Lys Pro Val 

195 200 205 

Ser Ala Tyr Ala Leu Phe Phe Arg Asp Thr Gin Ala Ala He Lys Gly 

210 215 220 

Gin Asn Pro Ser Ala Thr Phe Gly Asp Val Ser Lys He Val Ala Ser 
225 230 235 240 

Met Trp Asp Ser Leu Gly Glu Glu Gin Lys Gin Ala Tyr Lys Arg Lys 

245 250 255 

Thr Glu Ala Ala Lys Lys Glu Tyr Leu Lys Ala Leu Ala Ala Tyr Arg 

260 265 270 

Ala Ser Leu Val Ser Lys Ser Pro Pro Asp Gin Gly Glu Ala Lys Asn 

275 280 285 

Ala Gin Ala Asn Pro Pro Ala Lys Met Leu Pro Pro Lys Gin Pro Met 
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290 



295 



300 



Tyr Ala Met Pro Gly Leu Ala Ser Phe Leu Thr Pro Ser Asp Leu Gin 
305 310 315 320 

Ala Phe Arg Ser Ala Ala Ser Pro Ala Ser Leu Ala Arg Thr Leu Gly 

325 330 335 

Ser Lys Ala Leu Leu Pro Gly Leu Ser Thr Ser Pro Pro Pro Pro Ser 

340 345 350 

Phe Pro Leu Ser Pro Ser Leu His Gin Gin Leu Pro Leu Pro Pro His 

355 360 365 

Ala Gin Gly Thr Leu Leu Ser Pro Pro Leu Ser Met Ser Pro Ala Pro 

370 375 380 

Gin Pro Pro Val Leu Pro Ala Pro Met Ala Leu Gin Val Gin Leu Ala 
385 390 395 400 

Met Ser Pro Ser Pro Pro Gly Pro Gin Asp Phe Pro His He Ser Asp 

405 410 415 

Phe Pro Ser Gly Ser Gly Ser Arg Ser Pro Gly Pro Ser Asn Pro Ser 

420 425 430 

Ser Ser Gly Asp Trp Asp Gly Ser Tyr Pro Ser Gly Glu Arg Gly Leu 

435 440 445 

Gly Thr Cys Arg Leu Cys Arg Ser Ser Pro Pro Pro Thr Thr Ser Pro 

450 455 460 

Lys Asn Leu Gin Glu Pro Ser Ala Arg 
465 470 
<210> 2 
<211> 1419 
<212> DNA 

<213> Rattus norvegicus 
<400> 2 

atgagtgacg gaaatccaga gctcctgtca accagccaga cctataacag ccagggcgag 
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agcaacgaag actatgagat ccctcctata acacctccca atctccctga gccatccctc 120 

ctgcacctgg gggaccacga agccggttac cactcactgt gtcacggcct tgcgcccaac 180 

ggtctgctcc ccgcctactc gtaccaggca atggatctcc cggccatcat ggtgtccaac 240 

atgctggccc aggatggcca cctgctgtca ggacagctgc ccacgatcca ggaaatggtc 300 

cactcggagg tagctgccta tgactcaggc cggccagggc ccctgctggg ccgccctgcg 360 

atgctggcca gccacatgag tgccctcagt caatcccagc tcatctccca gatgggcctc 420 

480 



cggagtggca ttgcccacag ctccccatca cccccaggga gcaagtcagc aaccccgtct 
ccatccagct ccacccagga ggaggagtca gatgcccatt tcaagatttc aggagagaag 540 

600 
660 
720 
780 



960 
1020 



agaccctcaa cagacccagg caaaaaggcc aaaaatccaa agaagaagaa gaagaaggat 
cccaatgagc cacagaagcc agtgtcggcc tacgctctct tcttcagaga cactcaggct 
gccatcaagg ggcagaaccc cagtgccacc tttggggatg tttccaaaat tgtggcctcc 
atgtgggaca gcctgggaga agagcagaaa caggcgtata agaggaagac cgaagctgcc 
aagaaggagt acctgaaagc cttggcggcc tacagagcta gcctcgtgtc caagagcccc 840 
ccggaccaag gcgaggccaa gaacgctcag gcaaacccac cagccaaaat gcttccaccc 900 
aagcagccca tgtacgccat gcccggcctg gcttccttcc tgacgccctc cgacctgcag 
gctttccgca gcgcagcctc tcctgccagc ctcgccagaa cgctgggctc caaggccctg 
ctgccaggcc tcagcacctc cccaccacca ccctccttcc ctctcagccc ctccttgcac 1080 
cagcagctgc cactgccacc ccacgcgcag ggtaccctcc tcagcccgcc tctcagcatg 1140 
tccccagccc cgcagcctcc tgtcctgcct gcccccatgg cactccaggt gcagctggcg 
atgagcccct cgcctccagg gccacaggac tttccacaca tctctgactt ccccagtggc 
tctggctccc gctcacctgg cccatccaac ccttccagca gcggggactg ggatgggagt 1320 
taccccagtg gggagcgcgg cctcggcacc tgcagactct gcagaagcag cccaccgccc 1380 
accaccagcc caaagaacct gcaggaacct tctgcccgc 1419 
<210> 3 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<400> 3 

cccaatgagc cacagaagcc a 21 



1200 
1260 
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<210> 4 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 4 

ggaaagcctg caggtcggag 20 
[HI] 

fcte-ig- (NLS) TC£^U »t{«^±<OHMG-boxKp«-f >=lr^i-o 
[HI 2] 

9? HC:mt&GCX-loatfe^3&m&^1-|IK*&&o 
[Hl3] 

Mpm^^Gcx-i^in situsu^b^^-riu'e^^o &mnm$iMWim, 

[IH4] 

|*I H ^GCX- 1 ^ tf> |WJ $g £ ^ -f HI & & o 
[125] 

[EI6] 
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[«M«] EI® 

[mi] 

1 MSDGNPELLSTSQTYNSQGESNEDYEIPPITPPNLPEPSLLHLGDHEAGY 50 
51 HSLCHGLAPNGLLPAYSYQAMDLPAIMVSNMLAQDGHLLSGQLPTIQEMV 100 
101 HSEVAAYDSGRPGPLLGRPAMIASHMSALSQSQLISQMGLRSGIAHSSPS 150 
151 PPGSKSATPSPSSSTQBEESDAHFKI SG EI^P^TDPGJ^CAIQTPKKigC KKD 200 
201 PNEPQKPVSAYALFFRDTQAAIKGQNPSATFGDVSKIVASMWDSLGEEQK 250 
251 QAYKRKTEAAKKEYLKALAAYRASLVS KS P PDQGEAKNAQANP PAKMLPP 300 
301 KQPMYAMPGLASFLTPSDLQAFRSAASPASLARTLGSKALLPGLSTSPPP 350 
351 PSFPLSPSLHQQLPLPPHAQGTLLS PPLSMSPAPQPPVLPAPMALQVQLA 400 
401 MSPSPPGPQDFPHISDFPSGSGSRSPGPSNPSSSGDWDGSYPSGERGLGT 450 
451 CRLCRSSPPPTTSPKNLQEPSAR 473 



[H2] 
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